Crude-MS Strategy for in-Depth Proteome Analysis of the Methane-Oxidizing Methylocystis sp. strain SC2.
Methylocystis sp. strain SC2 is a representative of the alphaproteobacterial methane oxidizers or type IIa methanotrophs. These microorganisms play a crucial role in methane cycling. Here, we developed an efficient analytical proteomics workflow for strain SC2. It tackles the major challenges related to the high amount of integral membrane proteins that need to be efficiently solubilized and digested for downstream analysis. Each step of the workflow, including cell lysis, protein solubilization and digestion, and MS peptide quantification, was assessed and optimized. Our new crude-lysate-MS approach proved to increase protein quantification accuracy and proteome coverage of strain SC2. It captured 62% of the predicted SC2 proteome, with up to 10-fold increase in membrane-associated proteins relative to less effective conditions. The use of crude cell lysate for downstream analysis showed to be highly efficient for SC2 and other members of the family Methylocystaceae. Using two contrasting nitrogen conditions, we further validated our workflow efficiency by analyzing the SC2 proteome for differentially expressed proteins involved in methane and nitrogen metabolism. Our crude-MS approach may be applied to a variety of proteomic workflows incorporating cell types with challenging solubilization properties. Data are available via ProteomeXchange with identifier PXD009027.